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Risk Factors for the Development Versus Maintenance 
of Posttraumatic Stress Disorder 

Paula P. S c h n u r r , l ~ ~ ? ~  Carole A. Lunney,' and Anjana Seng~ptal2~7~ 

This study examined risk factors for posttraumatic stress disorder (PTSD) in Vietnam veterans: 
68 women and 414 men of whom 88 were White, 63 Black, 80 Hispanic, 90 Native Hawaiian, and 93 
Japanese American. Continuation ratio logistic regression was used to compare the predictive power 
of risk factors for the development versus maintenance of full or partial PTSD. The development of 
PTSD was related to premilitary, military, and postmilitary factors. The maintenance of PTSD was 
related primarily to military and postmilitary factors. Multivariate analyses identified different models 
for development and maintenance. We conclude that development of PTSD is related to factors that 
occur before, during, and after a traumatic event, whereas failure to recover is related primarily to 
factors that occur during and after the event. 
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Risk of developing posttraumatic stress disorder 
(PTSD) varies with a number of pretraumatic, peritrau- 
matic, and posttraumatic factors (e.g., Breslau, Davis, 
Andreski, & Peterson, 1991 ; Kessler, Sonnega, Bromet, 
Hughes, & Nelson, 1995; Resnick, Kilpatrick, Dansky, 
Saunders, & Best, 1993; Schnurr, Friedman, & 
Rosenberg, 1993). Risk of chronic PTSD, as reflected by 
a diagnosis of current PTSD among individuals whose ex- 
posure occurred many years prior, also is related to many 
of the same risk factors (e.g., King, King, Fairbank, Keane, 
& Adams, 1998; King, King, Foy, & Gudanowski, 1996; 
Kulka et al., 1990; Schnurr & Vielhauer, 1999; Stein, 
Walker, Hazen, & Forde, 1997). Yet very few investiga- 
tions of risk factors for PTSD have attempted to distin- 
guish chronic from less chronic PTSD. In fact, a recent 
meta-analysis combined studies of current and lifetime 
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PTSD because of this limitation of the existing literature 
(Brewin, Andrews, & Valentine, 2000). Consequently, we 
know little about which factors are associated with the de- 
velopment of PTSD, as compared with the maintenance 
of F'TSD. Such information has important implications for 
both theory and treatment. 

Studies of risk factors for lifetime PTSD yield infor- 
mation about the development of PTSD. Studies of risk 
factors for current chronic PTSD can yield information 
about maintenance if a comparison group without current 
PTSD is restricted to individuals who had PTSD in the 
past only. (If a comparison group also includes individ- 
uals who never had F'TSD, risk factors for development 
are confounded with risk factors for maintenance.) Thus, 
comparisons between studies of risk factors for lifetime 
PTSD and studies of risk factors for current chronic PTSD 
can suggest which factors are associated with development 
and which are associated with maintenance. A limitation 
of this approach is that these comparisons are indirect. 

Another indirect approach is to examine the rela- 
tive strength of predictors at different times. For example, 
Dunmore, Clark, and Ehlers (2001) studied assault sur- 
vivors within 4 months after an assault, and then 6 and 
9 months after the initial assessment. Assault type was 
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related to PTSD symptoms at initial assessment but not at 
either follow-up, whereas preassault psychological diffi- 
culties were related to PTSD severity at 9 months. This 
suggests that type of assault is important in the develop- 
ment of PTSD, and pretraumatic problems are important 
in maintenance. 

The most direct approach to understanding develop- 
ment versus maintenance is to compare individuals who 
developed short-term PTSD with individuals who devel- 
oped chronic PTSD. North, Smith, and Spitznagel(l997) 
found that neither demographic characteristics, pretrau- 
matic and acute psychiatric comorbidities, nor exposure 
characteristics, predicted remission in survivors of a mass 
shooting who were interviewed 6-8 weeks and 1 year 
later. McFarlane (1988) also reported negative findings 
in a study of firefighters who were assessed 4-, 1 I-, and 
29-month postfire. McFarlane (1992) also examined the 
%month symptom profiles of firefighters whose PTSD had 
remitted at 42 months and firefighters who still had PTSD. 
The only difference was a greater likelihood of concen- 
tration difficulties in the chronic group. 

Dunmore, Clark, and Ehlers (1999) compared 
chronic and remitted cases of PTSD due to physical and 
sexual assault. Chronic cases had less education and were 
less likely to have been married at the time of the assault, 
although groups were similar in marital status at interview. 
Chronic cases also were less likely than remitted cases to 
have pretraumatic emotional problems, but chronic cases 
had greater PTSD symptoms in the month following the 
assault. The chronic group was more likely than the re- 
mitted group to report life threat and injury threat and to 
have been involved in legal action related to the assault. 
Cognitive factors were strongly associated with the main- 
tenance of PTSD: mental defeat, confusion, and negative 
appraisals of emotions and actions during the assault; neg- 
ative appraisals of initial symptoms; perceptions of per- 
manent change; avoidant symptom control strategies; and 
negative global beliefs after the assault. 

Breslau and Davis (1992) compared trauma survivors 
whose PTSD lasted less than 1 year (acute) with those 
whose PTSD lasted 1 year or more (chronic). Relative to 
the acute group, the chronic group had more women and 
persons with lifetime affective or anxiety disorders. The 
chronic group also had greater lifetime prevalence of dis- 
tress or physiological reactivity to traumatic reminders, 
numbing, and concentration difficulties. The acute and 
chronic groups did not differ in type of trauma. In anal- 
yses that separately compared each group with survivors 
who never developed PTSD, factors identified as predic- 
tors of chronic PTSD but not acute PTSD were female 
gender, family history of antisocial behavior, preexisting 
anxiety or depression, and neuroticism. Blanchard et al. 

(1997) studied accident victims who had PTSD or partial 
PTSD when assessed after the accident. Comparing those 
whose PTSD had remitted 6 months after the initial as- 
sessment with those who still had PTSD, Blanchard et al. 
found that continued PTSD was associated with higher ini- 
tial PTSD severity, more severe injury, a greater amount 
of injury remaining at 4 months, and familial trauma af- 
ter the accident. Green, Grace, Lindy, and Gleser (1990) 
examined war stressors in male Vietnam veterans, com- 
paring lifetime PTSD versus never PTSD groups, and cur- 
rent PTSD versus never and past only PTSD groups. The 
lifetime PTSD group reported more exposure than the 
never PTSD group on all variables except two that dis- 
tinguished the current PTSD group from the others: expo- 
sure to death and mutilation and a higher number of special 
assignments. 

The Present Study 

Findings from the few studies that have directly com- 
pared chronic and remitted cases of PTSD indicate that 
individuals who develop chronic PTSD differ from those 
who recover on factors such as gender, amount and type 
of trauma exposure (including injury and atrocity expo- 
sure), initial symptom severity, and exposure to subse- 
quent trauma. This study was designed to replicate and 
extend these findings by using a comprehensive set of 
pretraumatic, peritraumatic, and posttraumatic risk fac- 
tors, and an analytic method that allowed statistical com- 
parisons of the effects of these risk factors on the de- 
velopment and maintenance of PTSD. Our sample came 
from two large, ethnically diverse studies of Vietnam vet- 
erans: the National Vietnam Veterans Readjustment Study 
(NVVRS; Kulka et al., 1990) and the Hawaiian Vietnam 
Veterans Project (HVVP; Friedman et al., 1997), which 
was modeled on the NVVRS. 

In primary analyses, to identify risk factors for the de- 
velopment of PTSD, we compared veterans who never had 
PTSD with veterans who had lifetime PTSD. To identify 
risk factors for the maintenance of PTSD, we compared 
veterans who had PTSD in the past only with veterans 
who had current PTSD. We also tested whether the effects 
of risk factors on these two outcomes differed. Secondary 
analyses used multivariate methods to develop models for 
predicting the development of PTSD and its maintenance. 
Full and partial PTSD categories were pooled to increase 
statistical power. Visual inspection of the data suggested 
that pooling was appropriate, but supplementary analyses 
were conducted excluding individuals with a partial diag- 
nosis. Given the reduction in sample size, only univariate 
tests were performed for these analyses. 
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We examined risk factors that had been implicated 
in prior research as related to lifetime or current chronic 
PTSD, focusing on variables that could apply to persons 
with and persons without PTSD. We followed the selec- 
tion and creation of variables used in a series of studies 
that identified risk factors for current chronic PTSD in the 
NVVRS lay-interview sample (King et al., 1996, 1998; 
King, King, Foy, Keane, & Fairbank, 1999). Onset of de- 
pression also was examined given findings on the role of 
depression in the development and maintenance of PTSD 
(e.g.. Freedman, Brandes, Peri, & Shalev, 1999). 

Method 

Participants 

Kulka et al. (1990) collected the NVVRS data be- 
tween 1987 and 1988 using a two-stage design to study 
a national probability sample of male and female Viet- 
nam theater veterans, Vietnam era veterans, and civil- 
ians. In the first stage, lay interviews were conducted with 
1,632 male and female Vietnam theater veterans, 716 era 
veterans who served during the Vietnam era but not in 
Vietnam, and 668 civilians; ns reflect response rates of 
83, 76, and 70%, respectively. In the second stage, clin- 
ical interviews were conducted with 344 Vietnam the- 
ater veterans and 96 era veterans: all probable cases of 
PTSD plus a sample of probable noncases who were over- 
sampled for high combat exposure; 11s reflect response 
rates of 85% among theater veterans and 83% among era 
veterans. 

Friedman et al. (1997) collected the HVVP data be- 
tween 1994 and 1996 using a two-stage design and meth- 
ods similar to those employed in the NVVRS. The HVVP 
was restricted to male Native Hawaiians and Americans of 
Japanese Ancestry (AJA) who had served in the Vietnam 
theater and who resided in the State of Hawaii at the time 
of the study. Of 700 veterans targeted for the first stage, 
302 Native Hawaiians (85%) and 302 AJAs (87%) com- 
pleted the lay interview. For the clinical interview stage, 
13 I Native Hawaiian and 13 1 AJA veterans were selected; 
100 Native Hawaiian (69%) and 102 M A  (79%) veterans 
completed the interview. 

Participants in this study were 482 men and women 
who were selected from 546 Vietnam theater veterans 
in the NVVRS and HVVP clinical interview samples; 
only NVVRS theater veterans were included because the 
HVVP sample did not include era or civilian counterparts. 
Participants were selected because they had trauma expo- 
sure (by Criterion A from the SCID (Structured Clinical 
Interview for DSM-ZZZ-R) and/or premilitary, military, or 

postmilitary trauma counts; see below) and they had com- 
plete dataon all variables with t 2 %  missing values. (Vari- 
ables with 2% or more missing data included relationship 
with father [7.2%], childhood antisocial behavior [2.1%], 
peritraumatic dissociation [2.5%], and onset of depression 
relative to Vietnam [3.5%].) 

The sample included 299 veterans from the NVVRS 
(68 women, 63 Black men, 80 Hispanic men, and 88 White/ 
other men) and 183 male veterans from the HVVP (90 
Native Hawaiians and 93 AJA). The NVVRS and HVVP 
differed in the number of years elapsed since entering 
Vietnam, t(480) = 45.25, p < .001. On average, HVVP 
participants were interviewed 26.9 years later (range = 
23-33). NVVRS participants were interviewed an aver- 
age of 19.2 years later (range = 14-24). However, the 
length of the observation period in the NVVRS was so 
long that is unlikely many new cases would have emerged, 
or existing cases would have remitted, if participants had 
been interviewed at the same time as HVVP participants. 
Also, a prior analysis of the NVVRS/HVVP data (Schnurr, 
Lunney, Sengupta, & Waelde, 2003) found that all cases of 
lifetime full or partial PTSD in the HVVP occurred within 
the NVVRS observation period: the longest HVVP onset 
was 22 years after Vietnam entry, and the next longest was 
13 years after. 

At interview, 71.6% of participants were married 
(n = 345) and 83.0% (n = 400) were currently working. 
Average age was 45.38 years (SD = 7.38, range = 32-70). 
Participants did not differ on these variables from those 
excluded because of missing data. 

Measures 

PTSD Diagnosis 

PTSD was assessed using the Structured Clinical In- 
terview for DSM-ZZZ-R (SCID; Spitzer, Williams, Gibbon, 
& First, 1989). A diagnosis of full current or lifetime PTSD 
required at least one “B” symptom, three “C” symptoms, 
and two “D” symptoms coded as threshold in the rele- 
vant time frame. Current and lifetime partial PTSD were 
defined as either meeting the “B” criterion (at least one 
“B” symptom) and the “D’ criterion (at least two “D’ 
symptoms), or meeting the “B” criterion and having at 
least one “C” and one “ D  symptom, in the relevant time 
frame (Schnurr et al., 1993). To increase statistical power, 
lifetime and current diagnoses were combined to create 
a single outcome measure coded “never” (no lifetime or 
current partial/full PTSD diagnosis), “past only” (lifetime 
partial or full PTSD but no current PTSD diagnosis), and 
“current” (current partial or full PTSD). 
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Age at Interview 

Age at interview was calculated from the date of the 
interview and date of birth. The year of the SCID interview 
was not available for the NVVRS dataset and was set to 
1987 because most of NVVRS interviews were conducted 
in 1987. 

Premilitary Variables 

Gender/ethnicity was represented by five indicator 
variables: female, Black male, Hispanic male, Native 
Hawaiian male, American Japanese male, with White/ 
other male as the reference category. Premilitary education 
was represented by two indicator variables, high school 
and some college/college degree, with no high school de- 
gree as the reference category. Age at entry into Vietnam 
was represented in years. 

The remaining premilitary scales were adapted from 
King et al. (1996, 1998). Differences in items available 
from the NVVRS and HVVP necessitated some changes, 
as noted below. Premilitary socioeconomic status was cal- 
culated as the average of two standardized variables: a 3- 
point scale of how well off the family was and a 4-point 
scale of whether the family had a hard time making ends 
meet. A third item on the original scale asking about re- 
ceipt of welfare or charity was not available for the HVVP. 

Family instability was calculated as the mean of four 
standardized items about drinking, drug use, mental disor- 
der, and contact with a mental health professional, scored 
as in King et al. (1996). (Only four of King et al.3 nine 
items were available in both NVVRS and HVVP studies.) 
The drinking, drug abuse, and mental disorder items were 
scored “1” if that item did not occur in the family, “2” 
if it involved a family member other than a parent, “3” if 
it occurred to a parent or parent substitute, and “4” if it 
involved both parents. 

Severe punishment was derived from a question ask- 
ing whether respondents were ever spanked or hit hard 
enough to produce bruises or marks, to cause them to stay 
in bed, or to require a physician’s attention, and if so, by 
whom. It was scored as for the family instability scale. An 
item from King et al.’s (1996) scale asking about frequency 
of severe punishment was not available for HVVP. 

Relationship with father consisted of a single item 
assessing the overall quality of the relationship. NVVRS 
respondents rated their relationship on a %point scale (1 = 
poor, 9 = excellent). The HVVP used a 5-point scale (1 = 
poor, 5 = excellent). Because the HVVP labels matched 
the NVVRS labels for odd scale points, HVVP responses 
were recoded to match the NVVRS scale (e.g., 1 = 1,3’= 
5 , 5  = 9). 

Childhood antisocial behavior consisted of a count 
of 15 items scored as threshold or true from the childhood 
antisocial behavior section of the SCID (Spitzer et al., 
1989). One item, stealing when no one was around, was 
not used because of missing data. 

Pre-Vietnam trauma consisted of a count of exposure 
to 10 categories of extremely stressful events such as se- 
rious accidents and physical assaults that occurred before 
the veteran’s first tour in Vietnam. Multiple occurrences 
within a category were counted separately. Events were 
only included (1) if the individual was present or saw the 
aftermath of the event, and (2) if the individual or victim 
was severely or permanently ill, injured, or mutilated or 
in real danger of being killed or severely injured, or the 
victim died a traumatic death, or the victim was a close 
friend/family member or friend/acquaintance. 

Military Variables 

Serious injury consisted of the number of affirmative 
responses to five dichotomous items: injury in Vietnam, 
evacuation or hospitalization for injury in Vietnam, receipt 
of a Purple Heart, spending time in a military hospital 
for wounds or injuries upon return, or having a service- 
connected physical disability. 

Warzone exposure was operationalized as four vari- 
ables defined by King et al. (1996). Traditional combat 
consisted of 35 items assessing the frequency of expo- 
sure to situations such as firing a weapon in combat. One 
item from King et al.’s scale, “Were you ever evacuated or 
hospitalized for wounds or injuries during your tour,” was 
excluded because of overlap with the serious injury mea- 
sure, Exposure to atrocities/abusive violence consisted of 
nine items assessing involvement in situations such as ter- 
rorizing or killing hostages. Perceived life threat consisted 
of nine items assessing perceptions of exposure to threat- 
ening or harmful events such as the danger of being killed. 
Malevolent environment consisted of 18 items assessing 
exposure to irritations and pressures such as not having 
shelter from the weather. Items for each warzone measure 
were standardized prior to averaging. 

Peritraumatic dissociation was measured with the 8- 
item Peritraumatic Dissociative Experiences Scale- 
Rater Version (Marmar et al., 1994). Items, rated 1 = ab- 
sent, 2 = subthreshold, and 3 = threshold, were averaged. 

Postmilitary Variables 

King et al.’s (1998) measures of structural and func- 
tional social support were modified slightly to permit ex- 
amination of how aspects of social support relate to the 
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development and maintenance of PTSD. Structural social 
support was computed as the average of two standard- 
ized items that were available in both NVVRS and HVVP 
datasets: “number of close friends/relatives” and “how of- 
ten do you get together with friends/relatives?’ Four scales 
were created from King et al.’s functional social support 
measure by separating the measure’s components of emo- 
tional sustenance and instrumental assistance, and distin- 
guishing between support at homecoming and interview. 
Homecoming emotional sustenance (average of five stan- 
dardized items) consisted of questions about the reception 
veterans received upon return from Vietnam. Current emo- 
tional sustenance (average of seven standardized items) 
consisted of questions such as “Does it seem that your 
family and friends understand you?’ Homecoming instru- 
mental assistance (average of two standardized items) and 
current instrumental assistance (average of four standard- 
ized items) consisted of questions such as the availability 
of someone to lend money or visit regularly. 

Post-Vietnam trauma was computed in the same way 
as pre-Vietnam trauma (see above) for those events that 
occurred after Vietnam service. Recent life events was 
computed as the sum of responses to 12 questions assess- 
ing exposure to nontraumatic stressors such as illness or 
financial difficulties in the year before interview. 

Depression 

For primary analyses, first onset of major depression 
symptoms (diagnosed from the SCID) was represented as 
three indicator variables: onset before, onset during, and 
onset after Vietnam, with no depression as the reference 
category. Secondary analyses examined onset of depres- 
sion relative to onset of PTSD in participants with lifetime 
PTSD, using three indicator variables: onset before PTSD, 
onset the same year as PTSD onset, and onset after F’TSD, 
with no depression as the reference category. 

Data Analysis 

Continuation ratio logistic regression (Hosmer & 
Lemeshow, 2000) was used for the primary univariate 
analyses. This procedure compares the likelihood of each 
outcome category to all lower categories, allowing statisti- 
cal comparison of risk factors for developing PTSD (never 
vs. ever) versus its maintenance (past only vs. current). 
Because these contrasts are independent, the equality of 
odds ratios (ORs) across models can be evaluated by x 2  
test (Hosmer & Lemeshow, 2000). Confidence intervals 
(CIS) were 95%. 

Next, two multiple stepwise logistic regressions were 
conducted for secondary analyses to predict (1) the de- 
velopment of PTSD, comparing “never” versus “ever” 
groups, and (2) the maintenance of PTSD, comparing 
“past only” versus “current” groups. Stepwise entry was 
used to efficiently screen individual predictors (Hosmer 
& Lemeshow, 2000) because our goal was to determine 
the best-fitting model for each outcome rather than to test 
specific hypotheses about individual variables or sets of 
variables. For each analysis, all variables significant by 
univariate test at p < .05 were entered and deleted using 
backward elimination with p for deletion set to .05. 

Results 

Of the 482 veterans in the sample, 23.9% had cur- 
rent PTSD (current partial, n = 41; current full, n = 74), 
25.5% had PTSD in the past only (lifetime partial, n = 59; 
lifetime full, n = 64), and 50.6% (n = 244) never had a 
partial or full PTSD diagnosis. 

Univariate Analyses 

Table 1 presents descriptive information about pre- 
military, military, and postmilitary variables as a function 
of PTSD diagnostic status. Table 2 presents the results of 
the univariate analyses predicting PTSD outcome from the 
premilitary, military, and postmilitary variables. All vari- 
ables except pre-Vietnam trauma (p = .058) were related 
to the development of PTSD. Higher risk of developing 
PTSD was associated with ethnicity (Hispanic vs. White), 
family instability, severe punishment, childhood antisocial 
behavior, warzone exposure, peritraumatic dissociation, 
recent life events, post-Vietnam trauma, and depression 
either before, during, or after Vietnam. Lower risk of de- 
veloping PTSD was associated with Japanese American 
ethnicity (vs. White), a high school degree or college ed- 
ucation (vs. less education), (older) age at Vietnam entry, 
(higher) socioeconomic status, (a more positive) paternal 
relationship, (more) social support at homecoming, and 
(more) current social support. 

Fewer risk and protective factors were associated 
with the maintenance of PTSD. Of the premilitary vari- 
ables, severe punishment was associated with higher risk, 
and Native Hawaiian or Japanese American ethnicity (vs. 
White) and a college education (vs. no degree), were 
associated with lower risk. All military variables were 
associated with higher risk of maintaining PTSD. Of the 
postmilitary variables, number of recent life events was as- 
sociated with higher risk. Current structural social support, 
homecoming emotional sustenance, and current emotional 
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Table 1. Premilitary, Military, and Postmilitary Risk Factors as a Function of PTSD Diagnostic Status in 
Vietnam Veterans (n = 482) 

Risk factor Never (n = 244) Past only (n = 123) Current (n = 115) 

Gender/ethnicity 
White male 
Female 
Black male 
Hispanic male 
Native Hawaiian male 
American Japanese male 

Premilitary education 
Less than high school degree 
High school degree 
Some college/college degree 

Age at entry into Vietnam 
Pre-Vietnam trauma 
Premilitary socioeconomic status 
Family instability 
Severe punishment 
Relationship with father 
Childhood antisocial behavior 
Traditional combat 
Atrocities/abusive violence 
Perceived life threat 
Malevolent environment 
Serious injury 
Pentraumatic dissociation 
Homecoming emotional sustenance 
Homecoming instrumental assistance 
Current emotional sustenance 
Current instrumental assistance 
Current structural social support 
Post-Vietnam trauma 
Recent life events 
Depression onset 

No depression diagnosis 
Onset before Vietnam 
Onset during Vietnam 
Onset after Vietnam 

53.4% (47) 
55.9% (38) 
38.1% (24) 
36.3% (29) 
42.2% (38) 
73.1% (68) 

35.1% (27) 
50.8% (122) 
57.6% (95) 
24.76 (6.89) 
0.50 (0.89) 
0.18 (0.84) 

1.23 (0.66) 
6.34 (2.21) 
1.10 (1.72) 

-0.08 (0.53) 

-0.24 (0.47) 
-0.28 (0.43) 
-0.28 (0.55) 
-0.28 (0.55) 

0.48 (1.01) 
1.28 (0.33) 
0.26 (0.64) 
0.16 (0.68) 
0.19 (0.53) 
0.15 (0.50) 
0.07 (0.75) 
1.18 (1.34) 
1.27 (1.39) 

59.0% (204) 
25.0% (4) 
21.1% (4) 
34.5% (29) 

19.3% (17) 
25.0% (17) 
3 1.7% (20) 
20.0% (16) 
36.7% (33) 
21.5% (20) 

26.0% (20) 
25.8% (62) 
24.8% (41) 
21.83 (4.38) 
0.72 (1.19) 

0.15 (0.78) 
1.36 (0.78) 
6.04 (2.46) 
1.72 (2.32) 
0.20 (0.56) 
0.14 (0.70) 
0.23 (0.57) 
0.24 (0.54) 
0.85 (1.42) 
1.76 (0.55) 

-0.18 (0.87) 

-0.21 (0.70) 
-0.09 (0.89) 
-0.04 (0.69) 
-0.09 (0.92) 

0.002 (0.78) 
1.94 (1.79) 
1.97 (1.66) 

23.4% (81) 
37.5% (6) 
26.3% (5) 
33.3% (28) 

27.3% (24) 
19.1% (13) 
30.2% (19) 
43.8% (35) 
21.1% (19) 
5.4% ( 5 )  

39.0% (30) 
23.3% (56) 
17.6% (29) 
21.70 (4.49) 
0.63 (1.12) 

0.08 (0.72) 
1.59 (0.95) 
5.73 (2.54) 
2.25 (2.75) 
0.41 (0.63) 
0.56 (0.92) 
0.47 (0.58) 
0.46 (0.58) 
1.29 (1.57) 
1.98 (0.49) 

-0.22 (0.88) 

-0.44 (0.67) 
-0.27 (0.99) 
-0.43 (0.86) 
-0.27 (1.14) 
-0.24 (0.73) 

2.18 (2.16) 
2.47 (1.99) 

17.6% (61) 
37.5% (6) 
52.6% (10) 
32.1 % (27) 

Note. PTSD categories include full and partial diagnoses. Standard deviations for means and frequencies for 
percentages are reported in parentheses. There are small amounts of missing data for some variables. 

sustenance were protective. Contrary to expectation, de- 
pression relative to Vietnam entry was not a risk factor 
for maintaining PTSD, although onset during Vietnam 
was associated with marginally elevated risk ( p  = 
.089). 

We also examined depression onset relative to PTSD 
onset among veterans with lifetime PTSD. Of these vet- 
erans, 5.4% (n = 12) had depression onset before PTSD 
onset, 7.1% (n = 16) had onset of depression and PTSD 
at the same age, and 24.1% (n = 54) had depression on- 
set after PTSD onset. Compared with veterans who had 
lifetime PTSD and no depression (63.4%; n = 142), those 
who developed depression were not more likely to remain 
chronic, regardless of depression onset: OR = 1.86 for on- 
set before PTSD (CI = 0.56,6.14), OR = 2.21 for onset at 
the same age (CI = 0.76,6.42), and OR = 1.23 for onset 
after PTSD (CI = 0.66,2.3 1). 

There were statistically significant differences be- 
tween some risk factors in terms of their relationship with 
the two PTSD outcomes (Table 2). Several risk factors 
were associated only with the development of PTSD: age 
at entry into Vietnam, premilitary socioeconomic status, 
family instability, current instrumental assistance, and 
post-Vietnam trauma. Other risk factors were associated 
with both PTSD outcomes, but had a larger effect on devel- 
opment than on maintenance: traditional combat, atrocity 
exposure, perceived life threat, malevolent environment, 
peritraumatic dissociation, homecoming emotional suste- 
nance, and recent life events. Only one variable, Native 
Hawaiian ethnicity, was a significant predictor of mainte- 
nance but not development. 

Univariate analyses excluding partial cases showed 
overall patterns that were highly similar to the patterns 
observed for analyses including partial cases. Results of 
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Table 2. Univariate Analyses of Risk Factors for the Development and Maintenance of PTSD in Vietnam Veterans 
(n = 482) 

Never vs. ever 
(n = 482) 

Past vs. current 
(n = 238) 

Predictor OR (95% CI) OR (95% CI) Difference" 

Gender/ethnicity (vs. White male) 
Female 
Black male 
Hispanic male 
Native Hawaiian male 
American Japanese male 

Premilitary education 
(vs. no high school) 
High school 
Some collegeidegree 

Age at entry into Vietnam 
Pre-Vietnam trauma 
Premilitary socioeconomic status 
Family instability 
Severe punishment 
Relationship with father 
Childhood antisocial behavior 
Traditional combat 
Atrocities/abusive violence 
Perceived life threat 
Malevolent environment 
Serious injury 
Peritraumatic dissociation 
Homecoming emotional sustenance 
Homecoming instrumental assistance 
Current emotional sustenance 
Current instrumental assistance 
Current structural social support 
Post-Vietnam trauma 
Recent life events 
Depression onset (vs. no depression) 

Onset before Vietnam 
Onset during Vietnam 
Onset after Vietnam 

0.91 
1.86 
2.02* 
1.57 
0.42** 

0.52* 
0.40** 
0.9 1*** 
1.19 
0.61 *** 
1.64** 
1.52*** 
0.92* 
1.22*** 
6.05*** 
5.07*** 
6.56*** 
6.94*** 
1.44*** 

19.52*** 
0.28*** 
0.59*** 
0.38*"* 
0.53*** 
0.72** 
1.41*** 
1.44*** 

4.31* 
5.39** 
2.73*** 

(0.48, 1.71) 
(0.96, 3.60) 
(1.09,3.74) 
(0.87.2.84) 
(0.23,0.78) 

(0.31,0.89) 
(0.23,0.70) 
(0.88,0.94) 
(0.99, 1.43) 
(0.49,0.75) 
(1.22.2.21) 
(1.19, 1.94) 
(0.85, 1.00) 
(1.11, 1.34) 
(4.09,8.93) 
(3.45,7.46) 
(4.46,9.64) 
(4.68, 10.31) 
(1.24, 1.69) 
(1 1.05,34.47) 
(0.21,0.38) 
(0.47,0.75) 
(0.27,0.52) 
(0.38,0.74) 
(0.56,0.91) 
(1.24,1.60) 
(1.27, 1.62) 

(1.36, 13.63) 
(1.75, 16.57) 
(1.66,4.48) 

0.54 
0.67 
1.55 
0.4 1 * 
0.18** 

0.60 
0.47' 
0.99 
0.94 
0.94 
0.89 
1.37* 
0.95 
1.08 
1.80** 
1.89*** 
2.08** 
2.04** 
1.22* 
2.20** 
0.61* 
0.81 
0.52*** 
0.84 
0.65" 
1.07 
1.16* 

1.33 
2.66 
1.28 

(0.21, 1.40) 
(0.28, 1.63) 
(0.66,3.65) 
(0.18.0.94) * 
(0.06,0.57) 

(0.31, 1.18) 
(0.23,0.99) 
(0.94, 1.05) 
(0.75, 1.18) 
(0.71, 1.26) * 
(0.63, 1.25) 
(1.01. 1.84) 
(0.85, 1.06) 
(0.98, 1.21) 
(1.17,2.78) 
( I  .35,2.64) 
(1.31, 3.25) *** 
(1.28, 3.26) 
(1.02, 1.45) 
(1.33.3.63) 
(0.42,0.89) ** 
(0.62, 1.07) 
(0.36,0.74) 
(0.65, 1.09) * 
(0.46,0.92) 
(0.93, 1.21) ** 
(1.01, 1.34) * 

** 

** 

*** 
*** 

*** 

*** 

(0.41,4.32) 
(0.86,8.17) 
(0.69,2.39) 

Note. PTSD diagnoses include full and partial categories. There are small amounts of missing data for some variables. OR = 
odds ratio; CI = confidence interval. 
"Asterisks in this column indicate statistical significance of the difference between odds ratios. 
* p  c .05. **p c .01. ***p c ,001. 

analyses to predict the development of lifetime PTSD were 
unchanged, except that the OR for American Japanese 
ancestry became marginally significant (p < .lo). The 
exclusion of partial cases resulted in two differences in 
the analyses to predict the maintenance of PTSD: col- 
lege education became nonsignificant and homecoming 
instrumental assistance became significant (OR = 0.66, 
p < .05). In the analyses to compare the effects of risk 
factors on developing versus maintaining PTSD, the ex- 
clusion of partial cases resulted in four previously sig- 
nificant differences becoming nonsignificant: age at entry 
into Vietnam ( p  < .lo), premilitary socioeconomic sta- 
tus, family instability (p < .lo), and recent life events 
(p < .lo). Also, differences between ORs emerged for 
three variables: childhood antisocial behavior ( p  < .05), 

depression onset before Vietnam ( p  < .Ol ) ,  and depres- 
sion onset after Vietnam (p < .OS). 

Multivariate Analyses 

Table 3 displays the results of multiple regressions to 
predict the development and maintenance of PTSD. The fi- 
nal model for development, which had good sensitivity and 
very good specificity, included premilitary socioeconomic 
status, perceived life threat, peritraumatic dissociation, 
homecoming emotional sustenance, and post-Vietnam 
trauma. The final model for maintenance included gen- 
dedethnicity, atrocity exposure, and current emotional 
sustenance. The model had acceptable sensitivity and good 
specificity. 
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Table 3. Results of Stepwise Logistic Regression Analyses to Predict the Development and Maintenance 
nf FTSD in Vietnam Veterans 

PTSD outcome: never vs. ever (n = 416) PTSD comparison: past vs. current (n = 233) 

Risk factor Odds ratio Risk factor Odds ratio 

Premilitary socioeconomic status 0.70* Gendedethnicity (vs. White male) 
Perceived life threat 4.61*** Female 1.23 
Peritraumatic dissociation 13.21*** Black male 0.56 
Homecoming emotional sustenance 0.45*** Hispanic male 1.57 
Post-Vietnam trauma 1.21* Native Hawaiian male 0.35* 

American Japanese male 0.14** 
Atrocitieslabusive violence 1.77** 
Current emotional sustenance O M * * *  

Accuracy = 70.4% 
Sensitivity = 64.3% 
Specificity = 76.0% 

Accuracy = 8 1.3% 
Sensitivity = 77.5% 
Specificity = 84.7% 

Nore. PTSD diagnoses include full and partial categories. 
* p  < .05. **p  < .01. ***p c .001. 

Discussion 

We separately examined factors associated with the 
development and maintenance of PTSD. Results of uni- 
variate analyses were consistent with those from other 
studies showing that the development of PTSD is associ- 
ated with numerous premilitary, military, and postmilitary 
factors (e.g., Green et al., 1990; King et al., 1998). The 
maintenance of PTSD was associated with ethnicity, lower 
premilitary education, more severe punishment, a higher 
amount of warzone exposure, peritraumatic dissociation, 
lower social support at homecoming, lower current social 
support, and a higher number of recent life events. 

In addition, we explicitly tested how risk factors re- 
lated to the two outcomes. Some variables showed a qual- 
itative pattern. Native Hawaiian ethnicity was associated 
only with lower risk of chronicity. Several premilitary fac- 
tors (age at entry, premilitary socioeconomic status, family 
instability) and aspects of the recovery environment (cur- 
rent instrumental assistance, post-Vietnam trauma) were 
associated only with the development of PTSD. Other vari- 
ables showed a quantitative pattern, that is, they were as- 
sociated with both outcomes, but were stronger predictors 
of developing PTSD. These variables included warzone 
exposure characteristics, peritraumatic dissociation, and 
aspects of the recovery environment (homecoming emo- 
tional sustenance, recent life events). Although individuals 
with lifetime PTSD had more of the given risk factors rela- 
tive to individuals who never developed PTSD, those with 
current PTSD had even more than those whose PTSD had 
remitted. 

Multivariate analyses found that it was possible to 
predict the development of PTSD on the basis of only a 
few variables. It also was possible to predict the mainte- 
nance of PTSD on the basis of a few variables, although 

the prediction was somewhat less adequate. We caution 
readers in interpreting these analyses as information about 
which variables are most “important” in understanding the 
etiology of PTSD on the basis of multivariate analyses of 
data, such as ours, in which predictors are correlated and 
potentially causal relationships exist among predictors. 
Although most of the intercorrelations were modest (e.g., 
r = .17 between age at Vietnam entry and education), and 
many variables were not related (e.g., r = .02 between 
structural social support and post-Vietnam trauma), mul- 
tiple regression-especially with stepwise or simultane- 
ous entry procedures+an obscure important predictors 
whose effects are indirect though other variables. 

The higher likelihood of remission in Hawaiian and 
Japanese veterans, relative to White veterans, may be an 
artifact of the longer observation period in the HVVP. 
However, we think this explanation is insufficient. The 
National Comorbidity Survey found that remission among 
individuals with lifetime PTSD occurred up to 6 years fol- 
lowing onset, with roughly one-third of cases unremitted 
thereafter (Kessler et al., 1995). Also, the pattern we ob- 
served for Native Hawaiians was similar to the pattern for 
Black veterans, who had a shorter observation period. Our 
analyses were not focused on exploring ethnic differences 
in risk and resilience, so we cannot say whether the profile 
of risk factors in the HVVP veterans facilitated recovery, 
or if Asian and Pacific Island cultural factors facilitated re- 
covery. These would be useful questions for investigation. 

Unlike Breslau and Davis (1992), we did not find that 
female gender was a risk factor for chronicity. Although 
our analyses differed from theirs, the most likely reason is 
the NVVRS data itself. Whereas most studies have found 
that female gender is associated with high probability of 
lifetime PTSD (e.g., Kessleret al., 1995; Stein et al., 1997), 
this is not true for the NVVRS (Kulka et al., 1990). A 
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possible explanation is that most female Vietnam veterans 
served as nurses, who were older and had more education 
than men did at the time they went to Vietnam. We found 
that both factors were associated with lower likelihood of 
current PTSD. Replication of our findings with a different 
sample is needed before a firm conclusion can be drawn 
about the effect of gender on chronicity in military or 
nonmilitary populations. 

Greater severity of warzone stressor exposure was 
strongly associated with both the development and main- 
tenance of PTSD. For most warzone variables, the OR for 
the never/ever contrast was greater than the OR for the 
past/current contrast. As mentioned above, this suggests a 
quantitative relationship in how stressor characteristics re- 
late to development and maintenance. Prior findings with 
Vietnam veterans had suggested a qualitative difference. 
Green et al. (1990) found that whereas a higher amount of 
combat exposure was related to the development of PTSD, 
particularly homfying and life-threatening experiences 
were related to chronicity. Although methodological dif- 
ferences may explain the discrepancy, we note that atrocity 
exposure emerged in multivariate analysis as a predictor of 
maintaining PTSD, but not of developing PTSD-a find- 
ing consistent with Green and colleagues’ study. Atroc- 
ity exposure may be associated with chronicity through 
shame, which may result from witnessing or participating 
in atrocities. A recent study found that shame measured 
1 month following a trauma predicted a higher amount of 
PTSD symptoms at 6 months (Andrews, Brewin, Rose, & 
Kirk, 2000). Our finding that serious injury was associated 
with chronicity is consistent with prospective studies that 
have found injury severity and the persistence of posttrau- 
matic injury to predict chronic PTSD (Blanchard et al., 
1997; Ehlers, Mayou, & Bryant, 1998). 

All characteristics of the postmilitary environment 
were associated with the development of PTSD. In con- 
trast, the maintenance of PTSD was primarily associated 
with variables relating to the current time frame: current 
emotional sustenance, current structural social support, 
and recent life events. Emotional sustenance at homecom- 
ing was associated with both outcomes, but in multivariate 
analysis, emotional sustenance at homecoming predicted 
the development of PTSD and current emotional suste- 
nance predicted the maintenance of PTSD. Low social 
support and posttraumatic life events were identified in 
a recent meta-analysis (Brewin et al., 2000) as having a 
particularly strong association with PTSD-weighted av- 
erage r s  = .40 and .32, respectively. Neither this meta- 
analysis nor our study was designed to investigate the di- 
rectionality of the relationship between the development 
and maintenance of PTSD and aspects of the recovery en- 
vironment, which is likely to be complex and dynamic. 

Hobfoll(l989) has proposed the concept of a loss spiral, 
in which lack of resources to offset losses initiated by a 
trauma leads to further loss. For example, insufficient so- 
cial support might lead to the development of PTSD, and 
then numbing symptoms of PTSD might adversely affect 
social support and render an individual less able to deal 
with future stressors. 

Depression with onset before, during, or after 
Vietnam was associated with the development of PTSD. 
Depression and other emotional difficulties prior to a 
trauma predispose individuals to develop PTSD (e.g., 
Blanchard et al., 1996 Breslau et al., 1991), and individu- 
als often develop depression following the onset of PTSD 
(e.g., Kessler et al., 1995). Depression, regardless of onset, 
was not associated with the maintenance of PTSD, as had 
been expected on the basis of evidence that depression oc- 
curring in the months following a trauma predicts PTSD 
at 1 year (Freedman et al., 1999). The failure to confirm 
this finding may be due to our ability to date onset only 
by year, rather than month, as in Freedman et al.’s study, 
or to the difference between the observation periods in 
the two studies (1 year in Freedman et al. vs. up to more 
than 20 years in our study). Another factor may have been 
statistical power: the OR for onset during Vietnam as a 
predictor of current PTSD (2.66) was marginally signi- 
ficant. 

We pooled full and partial cases of PTSD in order 
to increase statistical power. This is justified by evidence 
that PTSD is a dimensional rather than a categorical con- 
struct (Ruscio, Ruscio, & Keane, 2002) and supported by 
the similarity of results across analyses that included ver- 
sus excluded partial cases. Both sets of results imply that 
the development of PTSD is related to factors that occur 
before, during, and after a traumatic event, and the fail- 
ure to recover from PTSD is related primarily to factors 
that occur during and after the event. Of course, statistical 
power must be considered when interpreting the lack of 
relationship between chronic PTSD and premilitary fac- 
tors; power was greater for the never/ever PTSD contrast 
than for the past/current PTSD contrast. Yet power does 
not fully explain the lack of association between premili- 
tary variables and chronic PTSD. For several premilitary 
variables-age at entry into Vietnam, premilitary socioe- 
conomic status, and family instability-the OR for the 
past versus current contrast was close to 1 .O and there was 
a significant difference between the ORs for predicting the 
two outcomes. 

Interpreting our findings in the context of other inves- 
tigations is difficult because of differences in how PTSD 
was operationalized. For example, Brewin et al. (2000), in 
their meta-analysis of risk factors for PTSD, pooled stud- 
ies that examined current or lifetime PTSD. Nevertheless, 
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the largest effect sizes were associated with peritraumatic 
or posttraumatic risk factors, relative to pretraumatic fac- 
tors. King et al. (1999) used structural equation mod- 
eling to examine the relative contributions of premili- 
tary, military, and postmilitary risk factors to predicting 
current PTSD and found that premilitary variables had 
the smallest total effect on current PTSD in both men 
and women. This also is consistent with our findings, al- 
though King et al.'s study design does not permit a strict 
comparison. 

More relevant are investigations that have compared 
current and remitted cases of PTSD, or that have looked 
at the predictive value of risk factors for PTSD assessed 
at different intervals following traumatic exposure. Most 
studies, including ours, have found that chronicity is re- 
lated primarily to peritraumatic and posttraumatic fac- 
tors, compared with pretraumatic factors (e.g., Blanchard 
et al., 1997; Ehlers et al., 1998). Particularly interest- 
ing are studies that suggest the cognitive processing of 
traumatic material as a key factor in the maintenance of 
PTSD (Dunmore et al., 1999, 2001; Ehlers et al., 1998). 
Ehlers and Clark (2000) proposed that the maintenance of 
PTSD is associated with a style of cognitive processing 
that leads to trauma being represented as a serious ongo- 
ing threat. They proposed that cognitive processing and 
appraisals of a traumatic event are influenced by charac- 
teristics of the event and state factors such as alcohol con- 
sumption or arousal, as well as low intelligence and prior 
beliefs and experiences. It is obvious that some of these 
influences are pretraumatic. Hence, it is inappropriate to 
conclude that pretraumatic variables are unimportant, or 
less important, than peritraumatic and posttraumatic vari- 
ables in the maintenance of PTSD. Pretraumatic variables 
may appear weakly related to PTSD because the effects 
of these variables are mediated through peritraumatic or 
posttraumatic variables (Brewin et al., 2000). However, 
this explanation cannot account for our univariate find- 
ings showing that few pretraumatic variables were risk 
factors for the maintenance of PTSD; mediators cannot 
mediate the effects of predictors that are unrelated to an 
outcome. 

Future investigations of risk factors for chronicity 
should include measures of the cognitive variables sug- 
gested by Ehlers and Clark (2000). Measures of pretrau- 
matic personality should be included because traits such as 
negative dectivity are consistently associated with PTSD 
(Schnurr & Vielhauer, 1999) and negative affectivity (and 
other traits) conceivably could affect the cognitive pro- 
cesses hypothesized by Ehlers and Clark to increase the 
persistence of PTSD. 

The correlational nature of our design does not per- 
mit causal inferences. A preferable way to address the 

questions we have posed is through prospective studies 
of recently traumatized individuals (e.g., Blanchard et al., 
1997; Freedman et al., 1999). We did not have variables 
that capture important psychological processes in recov- 
ery, such as rumination (e.g., Dunmore et al., 2001; Ehlers 
et al., 1998). Another limitation is that our results may 
generalize primarily to military veterans. Some risk fac- 
tors differ in their association with PTSD across mili- 
tary and civilians samples (Brewin et al., 2000). Also, 
among men, chronicity is more likely for combat than 
for other traumas (Prigerson, Maciejewski, & Rosenheck, 
2001). 

Despite these limitations, our study has methodolog- 
ical advantages as well: a comparison of current and re- 
mitted PTSD cases, an ethnically diverse sample, and an 
analytic method that compared how risk factors separately 
relate to the development and maintenance of PTSD. Iden- 
tifying who will develop PTSD is an important step in 
intervention. Identifying who is unlikely to recover may 
further intervention efforts and help minimize the chronic- 
ity of PTSD in trauma survivors. 
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